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End-user proficiency is a key factor in determining how effectively organizations can leverage information systems to influence organizational performance outcomes (Evans and Simkin 1989; Nelson 1991; Santhanam and Sein 1994; Yi and Davis 2003) . Users who are more proficient with IS will use those systems to work more effectively and efficiently than users who are less proficient (Marcolin et al. 2000; Yoon et al. 1995) . Organizations spend considerable time and money improving the IS proficiency of end users through training, so IS researchers have spent much energy and effort discovering more effective training methods (Nelson and Cheney 1987) . Most existing research on IS proficiency has been conducted at the individual level, addressing how well a given user interacts with IS to conduct individual-level tasks. Recent work has suggested that IS researchers should move beyond examining the user-system relationship at the individual level to consider the impact of user-systems interactions at the group level (Burton-Jones and Gallivan 2007) . A deeper understanding of IS proficiency at the group level is becoming increasingly important as organizations turn toward formal 1 Mike Morris was the accepting senior editor for this paper. Peter Gray served as the associate editor. and informal groups working together to perform shared tasks.
Precisely how to conceptualize and measure IS proficiency at the group level, however, is challenging. If group members are relatively homogenous in their IS proficiency, then the answer is simple: The average level of IS proficiency among group members may be a good measure of the IS proficiency of the group as a whole. If group members have equal proficiency, their knowledge is interchangeable and the proficiency distribution in the group will be irrelevant. Nevertheless, such homogeneity in IS proficiency is rare in most organizational environments. Group members are more likely to have heterogeneous levels of IS proficiency, both in degree and kind, that stem from differences in individual characteristics or roles. Research has shown that group-level ability is often more than the simple sum of the abilities of each member (Tziner and Eden 1985) .
The interactions between group members are important factors in understanding how group-level performance manifests individual abilities. Thus, it will be important to consider how IS proficiency is distributed in the group to more fully understand the impact IS proficiency will have on group-level performance (see Burton-Jones and Gallivan 2007; Kozlowski and Klein 2000) . For instance, certain individuals may occupy more critical positions in the group's communication and workflows, so their IS proficiency may have greater impact on group performance. Group members may help each other use a system, so the IS proficiency of those sought out by others for help may also be an important factor in group-level IS proficiency. Certain group members may also have greater influence than others, and the IS proficiency of these influential users may affect whether and how others use certain systems.
In short, IS proficiency at the group level may operate quite differently than the simple sum or average of individual IS proficiencies. If so, it may be possible to increase the grouplevel IS proficiency in ways other than through additional training of indivdual group members. Conversely, it may also imply that a group does not necessarily exhibit high levels of IS proficiency at the group level simply because most of its indivdual members have high levels of IS proficiency.
We use concepts from social network analysis (SNA) to characterize how IS proficiency is distributed in a group. SNA is a research paradigm that studies the configuration of nodes and network ties (Borgatti et al. 2009; Kilduff et al. 2006) . Important to SNA is centrality (Freeman 1979) , a concept used to measure a node's importance in, for example, communication or workflow networks, where centrality indicates the importance of each individual in the overall pattern of information flow. We argue that a group's performance is impacted not only by the average level of IS proficiency but also by the distribution of IS proficiency relative to centrality. That is, a group enjoys greater benefits if its more proficient members are highly central. As such, we argue that the alignment between IS proficiency and users' centrality in the group is likely to be positively related to performance at the group level. We introduce a measure called centrality-proficiency alignment (CP-Alignment) to measure the centrality of the group's most proficient users.
Using data gathered from a survey of 468 employees in 32 workgroups in the regional division of a large, national health maintenance organization (HMO), we test whether a group's CP-Alignment is positively associated with the group's performance in terms of the overall health of their diabetic patients, identified by organizational leadership as a key performance metric for healthcare groups. Our hypothesis holds across multiple systems, examined both individually and in aggregate, even after controlling for the average levels of IS use and IS proficiency in the group. CP-Alignment is also more reliably associated with performance than these other measures. These results demonstrate that a simple inventory of group capabilities, as in a count or sum of individual IS proficiency, fails to adequately show the group's function as an ensemble. Rather, a group's social structure can be used to exploit available resources (in this case, the IS proficiency of individuals) for the good of the group. This work contributes to the IS literature by developing a measure to study how IS proficiency and, potentially, other IS attributes (e.g., IS trust, IS avoidance) are distributed in a group. The work contributes to the social network literature by effectively melding Burt's (1992) structural perspective with Lin's (1982) resource theory, two major streams in the network literature (Borgatti and Foster 2003) .
IS Proficiency and Organizational Performance
Considerable IS literature research has focused on users' ability to apply technology to maximize performance on specific job tasks (Chan and Storey 1996; Evans and Simkin 1989; Kang and Santhanam 2003; Nelson 1991; Santhanam and Sein 1994) . IS proficiency represents a key factor for determining how effectively people leverage IS (Marcolin et al. 2000) ; it influences organizational performance outcomes because proficient users maximize IS features and functions to enhance their work (Jasperson et al. 2005; Marcolin et al. 2000) . More efficient users can use systems to conduct their tasks more effectively (Kang and Santhanam 2003; Nelson 1991; Santhanam and Sein 1994; Yi and Davis 2003; Yoon et al. 1995) .
Research has shown that high-proficiency and lowproficiency users interact differently with IS. Highproficiency users understand IS conceptually (Compeau and Higgins 1995; Compeau et al. 1999; Santhanam and Sein 1994) . They grasp a system's overall structure, function, goals, and abilities; they connect a system's functions with task requirements and thus apply a system to conduct tasks in ways that diverge from previous experience. Low-proficiency users, in contrast, understand IS procedurally (Compeau and Higgins 1995; Compeau et al. 1999; Santhanam and Sein 1994) ; they know how to perform system functions but lack understanding of how functions contribute to overall system logic.
How might these fundamentally different ways of interacting with a system influence individual performance? First, research has shown that users with a conceptual understanding of a system are less likely to make mistakes when using IS (Santhanam and Sein 1994) . They are better able to recognize when particular data, interactions, or results fail to fit with their understanding of how a system should function. Fewer interaction errors positively impact performance by eliminating redundancy; users are less likely to need to correct errors or redo tasks. A conceptual understanding could also positively impact performance by lowering chances that undetected errors would significantly and negatively affect performance. For instance, data that were incorrectly entered could lead users to make incorrect decisions. Thus, a small error could cause a much greater negative impact.
Second, users with a conceptual understanding of a system can apply it to unfamiliar tasks and to a wider variety of tasks (Robey and Sahay 1996) , so that they perform better in more turbulent and diverse settings. The ability to apply IS to varied tasks not only influences individuals' performance directly, but using a system for unfamiliar tasks can also further increase their IS proficiency as they learn from their efforts (Carroll and Mack 1985) . Low proficiency users, with their limited procedural understanding, can apply IS to fewer and more limited task situations, which limits a system's performance benefits. Unfamiliar tasks or the need to rely on others for help would also disrupt their performance, so that they would expend more effort in doing their work (if they could do it at all). Low-proficiency users are also less likely to learn from their continued interactions with IS if they apply it only in familiar and predicable ways (Carroll and Mack 1985) . Thus, high-proficiency users should use IS more efficiently in variable task conditions.
IS Proficiency at the Group Level
Most of the research on the performance impact of IS proficiency has been conducted at the individual level. In many organizations, however, tasks are increasingly conducted and evaluated in formal and informal workgroups that employ multiple IS. People often work with others to interact with IS to perform group-level tasks, but little research has investigated how IS proficiency is related to performance at the group level. Previous individual-level research implies that groups with highly proficient members should perform better than groups with lower individual proficiency. It could follow, therefore, that average IS proficiency level of group members will be associated with group performance.
While this supposition may be true, a simple averaging of individual level proficiency may mask considerable underlying heterogeneity in proficiency, as group members are likely to possess very different levels of IS proficiency. In multiperson, multisystem groups, each member is likely to use each system with higher and lower levels of proficiency depending on the specific systems they use most (Bhattacherjee and Prekumar 2004) . Differences in IS proficiency may result from users' personal characteristics (e.g., personality traits, demographics). For instance, the literature related to the diffusion of technology innovation suggests that populations consist of early and late adopters, categories that are rooted partially in individual characteristics (Wejnert 2002) . Differences in IS proficiency may also come from role characteristics. Roles may be formal: for instance, an analyst may use one set of systems and an administrative assistant may use another, even though they work together to perform group-level tasks. Roles may also be informal: as groups work together over time, they may establish patterns of working together. If certain members are sought out more than others for help in using particular systems, those helpers will develop even deeper proficiencies and, consequently, are sought out ever more frequently (Hollingshead 1998; Wegner 1987) . Thus, multisystem groups are extremely unlikely to develop homogenous levels of IS proficiency with all systems.
Because heterogeneity of IS proficiency in groups is a virtual certainty, it is important to consider how IS proficiency is distributed in the group, as the distribution of proficiency may be as or more important than average levels (Burton-Jones and Gallivan 2007; Kozlowski and Klein 2000) . The interactions between group members' skills and abilities are often an important factor in determining how these abilities lead to group performance (Tziner and Eden 1985) . Certain distributions, therefore, may be more advantageous than others for group performance. For example, suppose two groups have the same average proficiency, but in one the highly proficient users are high status and willing and able to share their expertise, while in the other the top users are inaccessible or difficult to deal with. It seems reasonable to suggest that the first group will do a better job of making use of its members' proficiencies.
The underlying principle here is that, to maximize the group's ability to capitalize on its collective proficiency, the members with the greatest proficiency should be located conveniently for others to access their help. In short, they should be highly central (Freeman 1979) in the communication network. More specifically, they should have high eigenvector centrality (Bonacich 1972) , an aspect of centrality that considers the centrality of the people to whom they are connected. A person's eigenvector centrality in the network is a function of having connections with others who are well connected in the network. Eigenvector centrality has been associated with power and influence (Baum et al. 2005; Roy and Bonacich 1988) as well as information access (Borgatti 2005; Rodan and Galunic 2004) . Thus, individuals with high eigenvector centrality strongly affect the groups they are part of, both because they are well positioned to diffuse information and practices (Borgatti 1995) and because centrality can confer status, making it more likely that others will adopt the concepts and practices of the central person. Group performance should, therefore, be improved if the most central members of the group are the more proficient IS users.
Centrality-Proficiency Alignment
Again, we refer to alignment between centrality and proficiency within a group as centrality-proficiency alignment, or CP-Alignment. We conceptualize CP-Alignment as a continuum ranging from strong positive alignment to strong negative alignment. A strong positive alignment exists between node centrality and proficiency when the most proficient users tend to be the most central. A strong negative alignment exists between centrality and proficiency when the more proficient users tend to be the most marginal.
High CP-Alignment can affect group performance in several ways. First, central people may more directly contribute to a group's performance in terms of the work they produce. People who are central in a social network occupy a more important position within the knowledge flows and work flows of a group (Borgatti and Cross 2003; Brass 1981 Brass , 1984 . Returning to the literature on individual level proficiency, higher IS proficiency will be associated with higher individual performance, and higher individual performance of key group members will have greater effects on group performance. Second, central people may indirectly contribute to group performance in terms of their ability to support others. Group members may turn to other members for advice on using a system (Sykes et al. 2009) or ask other members to use a system on their behalf (Kraemer et al. 1993 ). People will turn for help and advice to those with whom they are connected, so more central people are more likely to be approached for help. If these people also have high proficiency, the help they provide is likely to be more valuable. Central users, whether by virtue of offering help to a greater variety of users or simply by being in a better position to observe how other users interact with a system, may also better understand how others use that system. The knowledge of how others interact with a system may enable central users to provide better help on specific problems, as central users would better understand the contexts in which help was needed. Furthermore, obtaining IT help is often not an individual or even interpersonal challenge but rather a collective one that requires the involvement and resources of all group members (Rasmussen et al. 2006) . If the high-IS proficiency people are more central in the network, they will be more aware of the network resources available and better able to marshal those resources to address collective problems.
Third, high proficiency users may influence how other group members use IS. A group's social network is an important source of information and attitudes regarding IS (Burkhardt and Brass 1990; Kane and Labianca 2011; Rice and Aydin 1991) , and eigenvector centrality is associated with greater network influence (Bonacich 1972) . Certain "master users," typically not the formal leaders of the group, often exert considerable influence over whether and how their peers use IS (Spitler 2005) . Similarly, high-proficiency family members often influence the degree to which other members of the family group adopt and use IS (Kiesler et al. 2000) . If the high-proficiency users are central in the group's social network, they will be better positioned to influence the group in ways that promote effective IS use. People in workgroups are also more likely to use the IS if they perceive that coworkers have been well-trained to use it (Gallivan et al. 2005) . The actions and behaviors of central group members are typically more visible than the behavior of other members, so highly proficient central members may model effective use behaviors and give others the confidence to use a system themselves.
In other words-whether the result of individuals' greater direct impact on the group's work, of their ability to better help others when needed, or of their informal influence that encourages others to adopt and use IS effectively-the alignment of IS proficiency with eigenvector centrality within a group should be positively related to the group's performance. We state this formally as Hypothesis 1.
H1. A group's centrality-IS proficiency will relate positively
to its performance.
Research Method and Setting
We developed a survey and administered it to 514 members of 32 healthcare groups in the regional division of Health Providers in early 2005. This standard sociometric instrument provided respondents with a roster of group members and the five systems that HealthProviders identified as most critical for outcomes across all groups. Respondents rated the frequency and depth of their interaction with other members of the group and their levels of use and general proficiency with each IS. The survey prompted good response rates (n = 468, 91 percent), with no significant differences in the response rates of doctors, nurses, or support staff. All groups had at least an 80 percent response rate, an important threshold for the type of whole network analysis conducted here (Oh et al. 2004; Sparrowe et al. 2001 ).
The independent variable is CP-Alignment. To construct this group-level measure, we first measured individual-level IS proficiency and eigenvector centrality.
IS Proficiency. Both the leadership and employees of Health
Providers reported that five systems are critical for providing effective patient care (see Table 1 ). They declined to select the most important ones or to weigh their relative importance; they indicated that each is an independent application; each requires a different password; and each is equally essential for providing effective care.
The individual IS proficiency scores reflected a three-item scale based on the effort-expectancy construct (Venkatesh et al. 2003) , which integrates the ease of use (Moore and Benbasat 1991) , perceived ease of use (Davis 1989) , and complexity (Thompson et al. 1991) constructs (see Table 2 ). We consulted with HealthProviders' senior leadership and concluded that we could not use the original 12-item scale for our purposes. Consistent with previous research (Venkatesh et al. 2003) , we selected instead a small sample of items from the original scale based on feedback solicited during the pretests and in conjunction with HealthProviders' senior leadership. We also pretested the scale before administering the full survey. The items loaded appropriately on the construct, resulting in a Cronbach's alpha of .93. 2 Respondents also assessed their IS proficiency with the five systems on seven-point scales.
Eigenvector Centrality. The calculation of the individual centrality scores relied on the collected network data. Respondents rated the frequency (1-6) and depth (1-6) of their interactions with each person in their group and the frequency (1-6) and functionality (1-6) of their interactions with each of the systems (see Table 3 ). The responses pertaining to interactions with individuals were summed to create a measure of interpersonal tie strength; the responses regarding interactions with systems were summed to create a measure of IS use. Asymmetric ties were then symmetrized using the minimum method (Borgatti et al. 2002) , in which the strength of tie between two nodes A and B was assigned the smaller of the strength of tie from A to B and from B to A. This method is standard in SNA (Hansen 1999; Mardsen and Campbell 1984) , especially in previous studies of multimodal networks (Kane and Alavi 2008) .
We entered these data into UCINet (Borgatti et al. 2002) , which was used to calculate individual eigenvector centrality scores.
3 Eigenvector centrality is a node centrality in which nodes are scored more highly depending on their connections to well-connected nodes. It is a recursive measure in which a node's centrality is proportional to the sum of centralities of the nodes to which they are connected, weighted by the strength of connection (Bonacich, 1972) . Formally, eigenvector centrality is the principal eigenvector of the network data matrix A, where a ij gives the strength of the tie from node i to node j. An eigenvector x satisfies the recursive equation λx =Ax, where λ is the eigenvalue associated with eigenvector x. The principal eigenvector is the one with the largest λ. The equation effectively says that a node's centrality is proportional to the sum of centralities of its contacts.
CP-Alignment.
The alignment between IS proficiency and centrality for a given group was defined as the Pearson correlation coefficient between members' IS proficiency and their eigenvector centrality in the interaction network. This use of correlations is well-known in SNA and other social science literatures. For example, in SNA, the best-regarded measure of the degree of homophily in a group consists of a correlation between two dyadic variables, one indicating the tie strength 2 The validity measures are relevant only for the user-system dyad, consistent with the proposed conceptualization of IS proficiency. Consistency of these measures within a user, system, or network is neither assumed nor expected. 3 The five separate centrality scores calculated for each member of the network included all group members and one system. Introducing each system independently and calculating different centrality scores in relation to each avoided methodological challenges related to multimodal networks (i.e., systems cannot report about each other) but also accounted for the unique way each system was integrated into the group's workflows. between each pair of nodes and the other indicating whether they share a given node attribute such as race or gender (Ibarra 1992 ). Once homophily is measured for each group, one can then use this variable to test a group-level hypothesis. For example, Krackhardt and Stern (1988) argued that under conditions of environmental turbulence, groups with high homophily will perform poorly compared with groups that have lower homophily.
Similarly, the core-peripheriness (Borgatti and Everett 2000) of a network is measured as a correlation between tie strength and joint centrality (i.e., a network has high core-peripheriness if, for all pairs of nodes, central nodes tend to have strong ties with each other, while peripheral nodes tend to have only weak ties with each other). Cross and Cummings (2003) used this correlation as an independent variable to predict the performance of work groups in a Fortune 500 telecommunications firm. Another application of a correlation as an independent variable in the network literature is in studies that predict the performance of a manager as a function of the accuracy of their perceptions of the social network of their subordinates. In these studies, the accuracy for each manager was measured as the correlation between their view of the network and the "truth," a composite constructed from the subordinates' responses. Krackhardt (1990) found that when the correlation between a manager's perceptions and the truth was high, the manager was seen as more powerful.
The practice of using correlations as independent variables is also well known outside the network literature. For example, in the person-organization fit literature (Caldwell and O'Reilly 1990; Chatman 1989) , a "fit" score is calculated for each respondent by correlating the study participant's answers on a series of questions to their organization's profile along the same dimensions. The fit variable is then used in a regression to predict outcomes such as job satisfaction (Chatman 1991; Elfenbein and O'Reilly 2007) .
The practice is also consistent with multilevel modeling (Bryck and Raudenbush 2001; Snijders and Bosker 1999) , in which group-level regressions involve variables whose values are the regression coefficients from individual-level regressions conducted separately within each group. For example, a study of 10,000 students in 100 schools might regress children's grades on parents' income separately for each school, obtaining 100 regression coefficients for income. These beta coefficients then become a variable in a schoollevel regression in which the beta coefficients are related to other school-level variables, such as quality of the school cafeteria (e.g., higher betas are seen in schools with poor nutrition, because kids with richer parents get better nutrition at home). Of course, regression betas are simply unstandardized partial correlation coefficients. In a regression Y = b0 + b1X + e, if X and Y are standardized, the parameter b1 will be precisely the correlation between X and Y.
In our application, a positive correlation coefficient indicates that proficiency is distributed through the network such that the more proficient users are also the most central (see Figure  1a) . This enabled the expertise of the high-proficiency users to benefit the most users. A zero value indicated that proficiency is distributed randomly with respect to centrality, so that the probability of a high proficiency user being at the network core is no better than chance. Finally, a negative value for a given group indicated that the more proficient users tend to be on the group margins, which represents potential underutilization of knowledge resources (see Figure  1b) . Note that the restricted range (-1 to +1) of a correlation value poses no problem in our regressions because we use the correlation as an independent variable.
Because group members used various systems differently, IS proficiency scores are system-specific. Thus, we calculated five different scores of CP-Alignment for each group, one for each system used. We then averaged the IS proficiency score of each user for each system and developed a sixth CPAlignment score as an omnibus measure of CP-Alignment. Understandably, considerable collinearity occurs between these six measures of CP-Alignment and the average IS use and IS proficiency control variables, so we examined each measure independently.
Dependent Variable
The dependent variable represented a key performance outcome, chronic care, which was arguably the most important metric for evaluating healthcare groups. Acting consistently with empirical data from the healthcare industry (Thorpe et al. 2004) , HealthProviders focused its regional effort on chronic care, the largest source of increasing costs. Patients with chronic diseases such as diabetes are often the most difficult to treat because they require consistent care during multiple successive appointments over time. To operationalize chronic care, we used a dichotomous variable of diabetes control that measures whether a diabetic patient's long-term blood sugar level remains within recommended guidelines. 4 In this effort, the organization critically needed its information system to allow the group to perform ongoing monitoring of the patient's condition (lab system), to offer consistent care over time (medical abstract system), to conduct outreach for patients who missed recommended tests (scheduling system), to monitor HealthProviders educational and support services (conferencing system), and to follow up in assessing complications (radiology system). Patients certainly were responsible for much of their own care, but the primary care group was responsible for supporting patients by giving them the right information at the right time. 
Control Variables
In addition to gathering key independent variables through a survey, we obtained other metrics from existing organizational records to use as control variables, as Table 4 details. The models controlled for the characteristics of the patient, doctor, or group that might influence the group's ability to provide chronic care. First, at the patient level, specialists outside the primary care setting conducted the eye exam, cholesterol screening, and nephropathy screening, which may indirectly affect diabetes control. These variables also served as proxies for the extent to which the patient participates in managing the disease. Insurance plan accounted for the type of care (HMO or PPO) the patient receives from Health Providers, because different business relationships may influence the services the patient chooses. Patient risk assessed whether the patient had another underlying medical condition that may affect the ability to control diabetes. Second, the analysis controlled for the characteristics of the individual doctor designated as the patient's primary care provider. Although the group works together to provide care and the patient may make an appointment with any doctor in the group, HealthProviders assigned each diabetic patient to a primary doctor who was responsible for ensuring that the patient received appropriate care and intervention. Thus, certain characteristics of the primary doctor may affect the overall ability to provide chronic care. Organizational tenure captured the doctor's familiarity with HealthProviders' systems and processes. Race was included because of its strong effects on healthcare delivery (Ryn 2002) . Studies of IS proficiency often use gender as a control, as we did here (Venkatesh and Morris 2000) .
Third, the models controlled for group characteristics, including the size of the group, its various demographic characteristics, and the type of care mainly provided (although all groups provide primary care). The models also controlled for the characteristics defined at the doctor level: gender composition, racial composition, and average tenure. Aspects of the user-system interactions further controlled for the alternative explanation that network structure, separate from the configuration of IS proficiency, produced the results. To ensure that performance differences did not result because some groups used the IS more frequently or deeply than others, we controlled for IS use by calculating how frequently and deeply members used particular systems. The models also controlled for network centralization to ensure that the social network structure did not lead to performance differences. As a representation of dispersion in the centralities of the various nodes, centralization tested whether the network was dominated by a few highly central nodes, with remaining nodes in peripheral positions (Freeman 1979) . Finally, to test the relationship of CP-Alignment with more traditional constructs, we included the group members' average IS proficiency.
Data Analysis
To ensure accuracy, an independent research assistant audited the data, which were entered into Excel and then imported into the statistical package R for analysis. Appendices A and B provide the descriptive statistics and a correlation matrix, respectively. Clustering the patients in groups violated the independence of errors assumptions of regressions. To correct for this multilevel clustering of data, we employed a 
IS Use Continuous
The average frequency and depth with which group members use the IS available to them.
Average IS Proficiency
Continuous
The average levels of IS proficiency possessed by members of the group.
Network Centralization
Continuous
The disparity in eigenvector centralities between nodes.
Huber-White robust variance/covariance matrix and a logistic regression model. The Huber-White approach is based on the assumption that the error terms were correlated within groups but not across groups. It was appropriate because the dependent variables are at the patient level, but the primary independent variables of interest are specified at the group level. Various researchers recommend that 10 groups provide a sufficient sample size (Snijders and Bosker 1999) or that 30 groups are better for studies of group-level coefficients (Hox 2002) . The data exceeded both standards. Table 5 presents the model results, operationalized according to whether a diabetic patient's blood sugar levels remain within clinically acceptable levels. Models 1-5 represent the effects for each system individually, and Model 6 reflects the results when the data for all five systems are averaged. In support of H1, the CP-Alignment effect was significant and positively associated with quality of chronic care in all models, even when controlling for average proficiency levels. This means that, on average, a group performed better when its high-proficiency members were well connected rather than peripherally located.
Results
Interestingly, with alignment controlled, we observed little effect of simple average proficiency. For four of the five systems, the effect of average proficiency when controlling for alignment was nonsignificant at the 0.05 level, while for the remaining system the effect was negative. This suggests that when groups act as a team, as in a transactive knowledge system (Borgatti and Cross 2003; Hollingshead 1998; Moreland et al. 1996) , it is not necessary for every member to Eye Exam 1.14*** (0.10) 1.14*** (0.10) 1.14*** (0.10) 1.15*** (0.10) 1.14*** (0.10) 1.14*** (0 have IS proficiency; it is enough that a few well-connected individuals do. Effectively, network ties substitute for direct IS proficiency.
Furthermore, if CP-Alignment was omitted from the aggregate model (results not shown), average IS proficiency level was negative and significant at the 0.05 level. Failing to account for the CP-Alignment, therefore, could lead the researcher to erroneously conclude that lower overall proficiency leads to superior performance when lower aggregate IS proficiency may actually result from superior coordination and more effective distribution of IS proficiency in the group. The correlation matrix supported this interpretation somewhat: average levels of IS proficiency and CP-Alignment were negatively correlated (-.143, p < .01). Note that a single system (radiology) drives most of the negative average IS proficiency scores, so the aggregate result may have something to do with the features of this system. Regardless, the observation still holds that average IS proficiency levels alone are insufficient for examining the effects of group-level IS proficiency on performance.
Discussion
In this paper, we introduce the concept of centrality-IS proficiency alignment (CP-Alignment) as a factor of group performance. We argue that groups can leverage variance in user IS proficiency if they are structured so that those who have high proficiency are located in the center of the social space, where others may easily view and access their skills. We also offer a method of measuring this alignment condition.
Our key contribution in developing and testing the CPAlignment construct is showing that a simple inventory of group capabilities by totaling the sum of the individual capabilities is insufficient to understand the function of the group as an ensemble. That is, important group properties depend crucially on the structure and configuration of resources (Kowzlovski and Klein, 2000) . In this paper, we not only offer the new group-level construct of CP-Alignment as a theoretical concept, but also present a simple and effective way to measure it.
More generally, our contribution is to elucidate the way a group's social structure is used to exploit available resources (in this case, the IS skills of individuals) for the good of the group. We essentially posit that social networks-unlike sets of unconnected individuals-provide a mechanism for the emergence of group-level capabilities that are more than the sum of the members' capabilities. Social networks can be seen as constituting transactive knowledge systems (Borgatti and Cross 2003; Hollingshead 1998; Moreland et al. 1996) that enable appropriately configured groups to exploit their members' expertise. In a sense, such systems can be seen as providing group members with a virtual kind of human capital where they do not have to know something directly as long as they have ties to those that do. Thus, we reveal that social ties provide individual and group benefits in the effective utilization of IS. We hope that our theoretical and methodological contributions will encourage other researchers to explore how the distribution of similar traits and resources (e.g., IS trust, IS avoidance) affect how groups interact with IS in other settings.
We also contribute to social network analysis. As noted earlier, the network analysis literature is already familiar with the general concept of using correlation as an independent variable. However, to our knowledge, researchers have yet to propose the property of centrality-resource alignment, which could be useful in many contexts. For example, in the context of networks and HIV (Morris 1997) , a correlation between centrality and high-risk behavior would provide a better index of community risk than simply averaging individual risk behavior, because it harms the community more if the more central nodes in the sexual network are engaging in the riskiest behaviors. More generally, in the network diffusion literature (Valente 1995) , a negative correlation between centrality and openness to innovation should translate to slower diffusion rates because the early adopters are more marginal and therefore impact fewer people directly. In the network social capital literature (Coleman 1988; Putnam 1995) , the correlation between individual centrality and possession of resources could provide an index of group-level social capital-specifically, the group's ability to access and exploit its resources. Thus, centrality-resource alignment effectively melds Burt's (1992) structural perspective with Lin's (1982) resource theory, two major streams in the network literature (Borgatti and Foster 2003) .
Managerial Implications
Understanding the configuration of user-system interactions also promises benefits for managers. A manager who understands how CP-Alignment relates to group performance can focus on appropriate improvements in IS proficiency. Organizations often apply a strategy that targets particular users for increased training, creating so-called superusers who are available to help others (Karuppan and Karuppan 2008) . According to our study, the effectiveness of such an approach depends partially on the position of superusers in the group's social network. If the superusers are situated centrally, the group is likely to make the expertise widely available. If the superusers are peripheral, individual training gains are less likely to benefit others or to affect group-level performance outcomes.
We also suggest that improving the impact of group-level IS proficiency may not require improving the IS proficiency of any one individual. Rather, network structures can be altered to create more effective configurations that make better use of individuals' IS proficiency and, consequently, improve grouplevel proficiency. Organizational researchers note ways managers might reconfigure network structures, from actively adding or removing group members (Cross and Prusak 2002) to changing the network's functioning "generative rules," such as incentive structures or administrative routines (Kogut 2000) .
Limitations and Further Research
This study's limitations should be considered carefully. First, multiple systems affected the dependent variable of interest, but no theoretical or empirical rationale exists for weighting the role of multiple systems. Therefore, we have examined systems independently and in aggregate to control for alternative explanations; better methods clearly are needed to address multisystem environments. Some systems (e.g., radiology) have an inordinate effect on certain outcomes (e.g., average IS proficiency), but they could be identified only post hoc.
Second, we took a snapshot of the network structure at a single time point. The network structure was generally stable over the data collection period, but this approach offers little insight into how or why particular configurations might arise. The role of network dynamics and evolution are not well researched in relation to SNA, and other methods may be better suited to such questions.
Third, this study relied on respondents' perceptions of both the nature of their social relationships and their IS proficiency. Such perceptual approaches are an inherent weakness in sociometric instruments for SNA because perceptions might differ considerably from reality. However, this approach also enabled an exploration of both the frequency and the depth of user-system and interpersonal relationships, rich metrics that are often difficult to establish with objective, secondary data.
Conclusion
Despite these limitations, this study makes important contributions to research and practice. In this paper, we find that the CP-Alignment of a group is positively related to performance outcomes, even after controlling for average levels of IS use, IS proficiency, and interpersonal interactions. It is not enough to know the group members' average proficiency with a system; it is also important to recognize how this proficiency is distributed across the group's social network. This paper represents a first step toward a deeper understanding of how the configurations of user-system interactions influence performance at multiple organizational levels. We hope that other researchers build on and extend the approach outlined here. 
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